This study highlights 
Introduction
As financial intermediaries, commercial banks lend to the industry and services sectors; this not only boosts economic activity, but also provides returns to stakeholders. The main hurdle in achieving the desired results is the risk of nonpayment and subsequent default by borrowers. These nonperforming loans (NPLs) create a significant additional cost for banks (Maggi & Guida, 2011) and lower their return on capital. This, in turn, can jeopardize banks severely, given the highly leveraged capital structure of the banking industry (Doyran, 2012) . NPLs can also create a liquidity crisis that may be manageable initially, but still carries the risk of shattering depositors' confidence and even leading to a bank run or complete insolvency (Arif & Anees, 2012) . Nonetheless, NPLs can be managed. The regularity authority in Pakistan instructs banks to create loan loss reserves, particularly against consumer loans, which have a higher default rate. Banks also learn from experience and thus higher NPL levels are usually associated with higher levels of loan loss reserves (Hasan & Wall, 2004) .
Some banks develop models to calculate loan loss provisions on the basis of NPLs (Isa, Choong & Fie, 2013) . Despite such protection mechanisms and buffers, it is a bank's managerial structure and efficiency that also plays a pivotal role in dealing with NPLs. There is strong evidence that changes in management structure, primarily through privatization, can improve a bank's performance by significantly reducing its NPLs (Ijaz, Haq, Naseem & Iqbal, 2012) .
It is equally important for banks to be aware of the effects of macroeconomic shocks on the sectors and industries to which they have given loans. The effect of the same shock can vary across sectors (Belgrave, Guy & Jackman, 2012) , which means adopting a dynamic and robust approach to managing NPLs. A more conservative or aggressive strategy may be warranted, depending on the overall economic situation and need for credit (Balla & McKenna, 2009) . Apart from general macroeconomic shocks, banks have to be cautious when managing the effect of shocks in the context of key NPL drivers such as the interest rate. An interest rate hike will always put the borrower in a difficult situation since most of these loans are floating rate loans and any increase in the interest rate could give rise to an NPL (Bofondi & Ropele, 2011) .
Another important, if relatively ignored, dimension of analyzing NPLs is the bank's lending behavior and choice of priority sectors for lending. Both these depend heavily on the managerial and governance structure of a bank or cluster of banks operating in a particular economy (Hou & Dickinson, 2007) . However, the outcome of a particular choice of priority sectors cannot be generalized: the literature yields mixed results. Some studies suggest that priority sector lending does not benefit the bank's overall profitability (Sharma, 2005) . At the same time, major defaulters are often big borrowers from nonpriority sectors (Premnath, Balachandran & James, 2013 ).
The discussion above establishes the importance of analyzing the performance of Pakistan's banking sector across managerial structures and types in the context of credit portfolio management. We focus on the credit portfolios managed by different types of banks and the infection ratio associated with the level of NPLs. The data for this study was drawn from the annual reports of a sample of 34 banks divided into four categories: public, private, Islamic and foreign banks. We employ both panel as well as pooled data where appropriate.
The study yields mixed results, suggesting that Islamic banks manage their credit portfolios more efficiently: NPLs account for a smaller percentage of their gross credit portfolios than in the other cases. Foreign banks appear to be more efficient if we measure NPLs as a percentage of average total assets over the sample period 2008-12. There is sound evidence that public banks suffer most from NPLs when measured as a percentage of average gross credit portfolios and average total assets. Regardless of the rising trend in the level of NPLs, which indicates deteriorating efficiency, commercial banks' assets and credit portfolios have also increased over time.
The study also looks at the outcome of management decisions to lend to selected priority sectors by analyzing the breakup of NPLs. The results suggest that the category "other sectors" accounts for the largest volume of credit in nominal terms, although the textiles sector is clearly a priority sector in terms of its average share of gross credit portfolios over the sample period. These choices are not necessarily optimal for banks: both sectors are associated with a high infection ratio.
Section 2 provides an overview of the banking sector and describes the dataset. Section 3 outlines our hypotheses and methodology. Section 4 discusses the results and policy implications. Section 5 concludes the study.
A Profile of Pakistan's Banking Sector
We have extracted the relevant data from the annual financial statements of 34 commercial banks operating in Pakistan over the five-year period 2008-12. These include public, private, foreign and Islamic banks. The data comprises observations for different variables, including gross credit portfolios, assets, deposits, lending by sector, classification of sectors, credit provisions by sector, profits and other performance and structural variables. In order to manage the data better, we have merged the loans in about 55 business sectors into 11 sectors as follows:
 Agriculture: agriculture, forestry and hunting, tobacco and cigarette manufacture, fishing, farming, cattle and dairy, fertilizers, wool.
 Engineering: basic metals, engineering and surgical goods, machinery and equipment, transport equipment and automobiles, cables, electronics and electrical appliances, mining and quarrying.
 Foods: ghee and edible oils, grains and related foods, beverages, foods and allied products, rice processing and trading, sugar.
 Services: education, containers and ports, hotels, rest-houses and clubs, health and social welfare, housing and trusts, media, travel agencies, transport, storage, communications and services, IT and telecommunication, financial institutions and investment companies, services (other than finance, hotels and travel), infrastructure.
 Construction: construction (glass and ceramics), RE, renting and bus activities, cement, clay and ceramics.
 Nonengineering: footwear and leather garments, shoes, furniture and sports goods, printing, publishing and allied products, paper and paper-board, carpets, chemicals and pharmaceuticals, rubber and plastic, plastic products, synthetic and rayon.
 Power: petroleum products, fuel and energy, power, gas, water and sanitary products.
 Textiles: spinning, weaving, finishing, made-ups, readymade garments.
 Trade: import and export, wholesale and retail trade.
 Individuals.
 Other sectors.
Figure 1 provides a snapshot of the size of gross credit portfolios and assets in the banking sector. Despite a tremendous increase in the asset base from almost PRs 5.3 trillion to PRs 9.5 trillion, gross credit portfolios increased by merely PRs 0.9 trillion to a total of PRs 4.1 trillion.
Figure 1: Gross credit portfolio and asset base of the banking sector
Figure 2 compares growth rates in gross credit portfolios and assets across the four types of banks. Foreign banks experienced relatively little growth in assets, except in 2012, when the asset base grew by 35 percent (led primarily by the growth in assets for Barclays). Islamic banks grew consistently by more than 30 percent while sustaining their primary function (lending), with credit portfolios rising by 27 percent annually. In the last year of the sample period, their lending increased by almost 43 percent. Public banks increased their lending by a massive 45.9 percent despite the small increase in assets. Private banks registered a reasonable asset growth rate, but extended little credit; the percentage change in their credit portfolios remained volatile. This is likely due to the government's deficit financing. The government borrowed heavily from private banks during this period, while the latter earned reasonable returns simply by investing in government papers during 2009-12. Table 1 provide a more recent picture of credit portfolios and market shares across different types of banks. In 2012, private banks were the largest providers of credit, extending more than PRs 2.86 trillion or approximately 70 percent of the total credit provided by the banking sector that year. 0 500,000 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000 3,500,000 Assets reflect a similar pattern. As Figure 4 and Table 2 show, private banks account for PRs 6.9 trillion out of PRs 9.5 trillion in total assets (almost 73 percent). The average asset base of each bank in this category is almost PRs 400 billion. Although the data above ranks the types of commercial banks quite clearly in terms of credit portfolios and assets, one should not ignore the 
Hypotheses and Methodology
We develop the following hypotheses:
 H1: X-type banks manage their credit portfolios more efficiently.
 H2: The efficiency of banks has improved over time.
 H3: NPLs are a major hurdle to managing credit portfolios.
 H4: X-type banks are jeopardized most by NPLs.
 H5: Sector Y is the main beneficiary of credit provided by all types of banks.
 H6: Sector Y is the main sector responsible for generating NPLs.
 H7: Sector Y is a priority lending sector for X-type banks.
The data is categorized into a balanced panel of 34 entities and five years of observations, yielding a total of 170 observations. We use the Hausman test to determine whether a random or fixed effects generalized least squares model is best. The test rejects the null hypothesis that differences in coefficients are not systematic, thus supporting the use of fixed effects regression. Given the emphasis on the different types of banks rather than on individual banks, we apply fixed effects through a least squares dummy variable (LSDV) model instead of within-estimation or between-estimation (available in different software by default). We also examine descriptive statistics for different variables across several categories, including the type of bank and time period.
The basic LSDV model used to test H1 and H4 is:
The dependent variable is NPL, which is measured in nominal terms as a percentage of gross credit portfolios and a percentage of assets. The independent (control) variables are as follows. Assets capture bank size in terms of balance sheets. Credit portfolios describe the bank's portfolio developed against lending to different business sectors. Equity is the bank's net equity. Deposits measure the money deposited by customers, payable on demand by the bank. Three dummy variables capture the performance differential of different banks: foreign, Islamic and private, where the base is public banks.
The regression model incorporates NPL and the control variables in nominal terms, as a percentage of assets and as a percentage of gross credit portfolios to check the robustness of the results. However, the results reported here are from the regression in which NPL was measured as a percentage of gross credit portfolios.
Results and Policy Implications
This section tests the hypotheses presented above.
Efficiency by Type of Bank
We start by looking at the infection rate of the sample in 2012. Table  3 shows that the total NPLs for all commercial banks are approximately equal to PRs 387 billion against PRs 4.1 trillion in credit portfolios and PRs 9.5 trillion in assets. Islamic banks emerge as the most efficient, with the lowest ratio of NPLs to both the asset base and credit portfolios. Public banks are the most inefficient, with the highest ratio of NPLs to assets and credit portfolios (5.5 and 10.3 percent, respectively). Private banks follow Islamic banks with the second-lowest ratio of NPLs to credit portfolios. To strengthen these findings, we determine the impact of NPLs across types of banks, using the following LSDV model: To ensure the robustness of the results, we run a regression where NPLs are measured as a percentage of gross credit portfolios and assets. The control variables include assets, equities and deposits, each as a percentage of credit portfolios. The three dummy variables that capture the performance differential of banks are foreign, Islamic and private banks, where public banks are the base. The results reported here are from the regression in which NPLs are measured as a percentage of credit portfolios.
The negative and significant dummies for foreign and Islamic banks in Table 4 confirm the initial inference that these banks are significantly better at managing their credit portfolios than public banks. Although the average ratio of NPLs to credit portfolios is highest for foreign banks, negating the idea that they are better off than public banks, this is primarily because of an abnormal increase from 5.7 to 16.5 percent in the last year of the sample period.
Although it initially seems that private banks are better at managing their credit portfolios than public banks, the insignificant dummy for private banks indicates that this performance differential is not very meaningful. This inference is the same when we use the ratio of NPLs to assets. 
Improvements in Efficiency Over Time
To test H2, we analyze the efficiency of the banking sector over the period 2008-12 by comparing trends in the yearly level of average NPLs as a proportion of gross credit portfolios. There is clearly an increasing trend in NPLs (Figure 5 ).
Figure 5: Ratio of yearly NPLs to average credit portfolios
However, this trend is not apparent when we take NPLs as a proportion of the asset base ( Figure 6 ). The contrast in the two ratios shows that, although the asset base of banks increased significantly during the sample period, they did not carry out their primary function of lending to the same degree. Instead, most of the increase in assets was absorbed by high-yield investment portfolios comprising primarily government securities. At the same time, the existing credit portfolio was affected severely by the increasing interest rate, coupled with the fact that most loans are based on a variable interest rate. While the figures above tell us about the evolution of NPLs and the efficiency of the overall industry, they do not illustrate trends in the performance of individual categories of banks. Figure 7 shows that, although public banks carry the largest proportion of NPLs (equivalent to 10.3 percent of their credit portfolio), their performance reflects a stark improvement. This holds true for Islamic banks as well. On the other hand, private banks, which are the largest providers of credit in Pakistan, seem to have been plagued by the gradually increasing ratio of NPLs to credit over this period. This finding is verified when we run a panel regression for each group, adding a time variable to capture the trend in performance. These trend coefficients are reported in Table 5 . The results above suggest that the efficiency of banks has not improved over time, both in terms of NPLs as a percentage of average gross credit portfolios and as a percentage of total assets. While public banks appear to have done better, with a negative time dummy, the variable is still insignificant in both regressions.
NPLs as a Constraint to Managing Credit Portfolios
We regress the credit portfolios variable on the contemporaneous and lagged values of NPL and add the contemporaneous and lagged values of deposits and equity as control variables. All variables are taken as a percentage of assets. We run regressions for the overall banking sector as well as for each group. The results reported in Table 6 suggest that neither contemporaneous nor lagged NPLs have any effect on the size of credit portfolios. The estimated coefficients for contemporaneous NPLs are negative for foreign and Islamic banks. The coefficients of lagged NPLs are negative for foreign and public banks, but none of these is significant, thus rejecting the hypothesis that NPLs are a major constraint to managing credit portfolios. 
Banks Jeopardized by NPLs
We have already analyzed the different types of banks in terms of average NPLs as a percentage of average credit portfolios and of average total assets (H1). The results of this analysis also suggest that public banks are jeopardized most by NPLs as a percentage of average gross credit portfolios and of average total assets over the sample period ( Figure 5 and Table 5 ).
Sector Beneficiaries of Bank Credit
In order to identify the main beneficiary of the credit provided by commercial banks, we analyze the average annual lending by sector in nominal rupee terms. Figure 8 shows that the maximum credit (extended by all banks) is channeled to the "other" sector, equivalent to PRs 21,178.10 million in nominal terms and 19.47 percent of the average gross credit portfolio. The textiles sector follows, with a credit volume of PRs 20,834.7 million in nominal terms, equivalent to 19.15 percent of the average gross credit portfolio (Figure 9 ). These two sectors were, therefore, commercial banks' priority lending sectors during the sample period. 
Sectors Responsible for Generating NPLs
In testing H5, it is important to gauge the outcomes of the choice of priority lending sectors to see if it benefits the sample banks. Table 7 and Figures 10 and 11 show that the textiles sector is responsible for generating the largest volume of NPLs: PRs 3,264.28 million or approximately 34.79 percent of the average total NPL level. The choice of priority sectors is, therefore, not optimal: the textiles sector is associated with the lion's share of credit. 
Priority Sectors in Bank Lending
To understand individual banks' lending preferences, we conduct a sectoral analysis of loans across the four types of banks, looking at priority sector lending as a percentage of the total loans to all sectors. The foods sector emerges as a priority lending sector for public banks, accounting for 21 percent of the total credit they issued in the sample period. The textiles sector is a priority lending sector for private banks (23 percent of the total credit issued). Foreign banks appear to favor the engineering sector (23 percent of their total credit portfolio), while the textiles sector is the priority lending sector for Islamic banks (21 percent of total credit allocations). These results are presented in Figure 12 . 
Conclusion
This study examines the performance of a sample of 34 commercial banks with reference to their credit portfolio management and NPLs. The analysis is conducted across four types of banks -public, private, foreign Other 15%
Islamic banks
and Islamic banks -operating in Pakistan over the period . We look at their lending behavior across 11 sectors: agriculture, engineering, foods, services, construction, nonengineering, power, textiles, trade, individuals and others. The study analyzes the differences in managerial decisionmaking based on the type of bank, which reflects its management structure, as well as the choice of priority lending sectors. We measure performance in terms of NPLs as a percentage of gross credit portfolios. To ensure robustness, we also use other proxies for NPLs, including the nominal value as a percentage of assets and as a percentage of gross loans.
The results suggest that the "other" sector is a priority lending sector, accounting for 19.47 percent of average gross credit portfolios. This is followed closely by the textiles sector at 19.15 percent of average gross credit portfolios. Overall, commercial banks' decision to lend to these two sectors does not appear to benefit the banks themselves: both sectors have a high infection rate, where the maximum level of NPLs is 19.74 and 16.40 percent of the average gross credit portfolio. Our analysis across different types of banks suggests that the foods, textiles and engineering sectors are favored by public, private, Islamic and foreign banks.
Finally, the study highlights some interesting results with respect to the credit policies of commercial banks. For example, despite the rise in NPLs in the banking sector, we observe an increasing trend in total assets and gross credit portfolios over the sample period. This implies that commercial banks have continued to support industry even at the cost of their own efficiency.
